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Parablennius gattorugine and Parablennius ruber are closely related sympatric western European species. In this note, traits
that distinguish the larvae of both species are presented and it is demonstrated that conﬂicting descriptions reported in the
literature on the larvae of P. gattorugine stem from confusion between the two species.
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I NTRODUCT ION
Parablennius gattorugine (Bru¨nnich, 1768) is widespread
from the Mediterranean to boreal Europe (Almada et al.,
2001). Parablennius ruber (Valenciennes, 1836) is an eastern
Atlantic rocky ﬁsh species abundant in the Azores (Santos,
1987; Azevedo & Homem, 2002), and also recorded on the
coast of mainland Europe, from the British Isles to the
southern coast of Portugal (Almeida, 1982; Zander, 1986;
Wheeler et al., 2004; Goodwin & Picton, 2007).
These two species are so similar that, for many years,
they were not distinguished, until recently when P. ruber
was revalidated independently by several authors (Almeida,
1982; Bath, 1982; Almada et al., 2007). According to
Almada et al. (2007), P. ruber could have evolved from a
P. gattorugine-like ancestor who colonized the Azores, and
the European populations may be originated from occasional
larval transport from the Azores population. Parablennius
gattorugine and P. ruber differ in a number of morphological
traits, such as the morphology of the lateral line system and
the shape of the orbital tentacules (Almeida, 1982; Bath,
1982; Almada et al., 2007).
The biology of these species has been little studied
(Wheeler, 1969; Dunne & Byrne, 1979; Azevedo & Homem,
2002) and the information available concerning their develop-
mental biology is scattered and incomplete (e.g. Ford, 1922;
Lebour, 1927; Brown, 1929; Fives, 1970; Villegas, 1980;
Santos, 1987; Villegas-Rı´os et al., 2009). In the case of P. gat-
torugine the descriptions of the morphology of its early life
stages are contradictory. While Ford (1922) and Lebour
(1927) did not refer to the presence of pre-opercular spines
in the larvae of P. gattorugine, Villegas (1980) refers to these
features. Moreover, the distribution of chromatophores
reported by Ford (1922) and Lebour (1927) does not agree
with the pattern described by Villegas (1980). As the presence
of P. ruber on western European coasts was generally disre-
garded until recently, these conﬂicting reports make us
suspect that the different authors were describing larvae of
the two species.
For P. ruber there is no complete description of its onto-
geny. Santos (1987) presented a brief description of the eggs
and embryos of this species and Villegas-Rı´os et al. (2009)
described its embryonic development and some features of
newly-hatched larvae.
As an attempt to clarify this issue, in this paper we com-
pared the early life stages of P. ruber and P. gattorugine
based on laboratory-reared ﬁsh, kept in controlled conditions.
MATER IALS AND METHODS
Eggs and larvae were obtained from ﬁsh maintained in captiv-
ity at a public aquarium, Aqua´rio Vasco da Gama (Lisbon),
in 2004–2005 for Parablennius gattorugine (2 males: 14 cm
total length (TL) and 15 cm TL; 1 female: 13 cm TL) and in
2007–2008 for Parablennius ruber (6 males: 7–12 cm TL;
6 females: 7–12 cm TL). The adults of P. gattorugine were
collected at mainland Portugal (S. Pedro do Estoril, Cascais
388419N 098259W), while the adults of P. ruber were collected
at the Azores (Faial 388409N 278109W), an area where
P. gattorugine is absent.
Both species were maintained in 600l tanks, illuminated
with ﬂuorescent light (60W) from 9.00 to 18.00 hours, with
the bottom covered with a sand layer. Several ﬂat stones
were provided as shelter and breeding sites. The time and
temperature data of embryonic and larval development for
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each species are given in Table 1. Larvae of both species
survived until metamorphosis. Upon hatching larvae were
reared in glass 30l tanks, illuminated with ﬂuorescent light
(18W) 24 hours per day. Larvae were fed two times a day
with Brachionus sp. enriched with protein Selco (Artemia
Systems) and algae, which were later replaced by decapsulated
eggs or nauplii of Artemia sp. Eggs and larvae were collected
daily until metamorphosis, anaesthetized (Ethylene Glycol
Monophenyl Ether—Merck) and photographed.
RESULTS
Males guarded egg batches from January to May/June in the
case of Parablennius gattorugine and from January to April
in the case of Parablennius ruber. In both species the males
cared for multiple spawnings. In one nest of P. gattorugine,
eggs in 6 different developmental stages were observed.
In P. ruber at least four distinct clutches were guarded
simultaneously by a male.
The eggs of both species were semi-spherical and had a ﬂat
attachment disc, although those of P. gattorugine were larger
(t-test for independent samples: t ¼ 9.26, df ¼ 18, N ¼ 10
for major axis; t ¼ 14.64, df ¼ 18, N ¼ 10 for minor axis)
(see Table 2). Recently laid eggs of P. gattorugine had an
orange coloration, and in subsequent days they became
brownish. Those of P. ruber were initially whitish and sub-
sequently turned light brown. The eggs of both species pre-
sented pinkish lipid droplets.
Although the length of the embryonic period varied with
temperature, for the same temperature it was very similar in
the two species: 30–33 days at 138C and 15–16 days at
188C for P. gattorugine, and 14–15 days at 178C for P. ruber.
The time of planktonic life was also very similar, although
slightly longer for P. gattorugine: 52–66 days for P. gat-
torugine (larvae with 17.0–20.0 mm TL), and 47 days for
P. ruber (larvae with 15.0–17.0 mm TL). The change to a
benthic mode of life was gradual for both species. In the
case of P. gattorugine ﬁsh began to contact the aquarium
bottom at 12.0 mm TL (31 days after hatching), while in the
case of P. ruber they began to contact the aquarium bottom
almost immediately after hatching, although they began to
settle for short periods (up to a few seconds) only at 8.0 mm
TL (26 days after hatching). Gradually they spent longer
times at the bottom, until they settled permanently. Most
ﬁsh still lacked juvenile pigmentation on settling. The settling
time obtained for P. gattorugine agrees with observations in
the ﬁeld, where the smallest ﬁsh collected in tide-pools were
19.0 mm TL (SD ¼ 0.20, range: 17.0–21.0 mm, N ¼ 30),
with some ﬁsh still lacking full juvenile pigmentation
(C. Faria, personal observations). In the case of P. gattorugine,
the ﬁsh did not permanently remain on the bottom after
settlement. They swam in the entire water column, although
the duration of each swimming bout was short (average ¼
18.32 seconds, SD ¼ 22.97, range: 2.00–118.00 seconds,
N ¼ 31). The time spent in the water column amounted to
31% of the time a ﬁsh was observed.
The developmental sequences of both species are similar
(see Tables 3 & 4). Newly-hatched larvae of P. gattorugine
measured 5.20 mm TL (SD 5 0.07, range: 5.10–5.30 mm,
N ¼ 10), while those of P. ruber measured 4.10 mm TL
(SD ¼ 0.07, range: 4.00–4.10 mm, N ¼ 10). In both species,
the anus and mouth were opened, the lips were formed
and the jaws were differentiated. The yolk was almost
fully absorbed. The liver was very conspicuous and the eyes
were fully pigmented. The opercula were opened and the
sagittae and lapilli otoliths were visible. The pectoral ﬁns
were small and rounded, without any rays or pigmentation.
For both species notochord ﬂexion was completed at
10–12 mm TL, and all ﬁn rays were fully formed at
13.0 mm TL (P. gattorugine: D ¼ XIIIþ 18–19; A ¼
IIþ 20; V ¼ Iþ 3; P ¼ 14; P. ruber: D ¼ XIIIþ 19–20;
A ¼ IIþ 21; V ¼ Iþ 3; P ¼ 14).
The species may be distinguished by the presence of pre-
opercular spines in P. ruber (two to four spines), which are
visible almost from hatching (at 5.0 mm TL) until metamor-
phosis. These are absent in P. gattorugine.
The pigmentation patterns of both species are similar. The
newly-hatched larvae of both species (Figure 1) presented
heavy peritoneal pigmentation and an internal row of melano-
phores from behind the eyes to the gut. The head of both
species presented dorsally some diffuse yellowish pigmenta-
tion that subsequently extended all over the head and anterior
part of the trunk. Ventrally there were one or two melano-
phores on the caudal peduncle, and a series of melanophores
on the last myomeres.
The larvae of the two species differed in some features con-
cerning their pigmentation pattern that are summarized in
Table 5. Parablennius gattorugine had some melanophores
at the anal and dorsal ﬁn rays and a dark spot on the upper
lip that forms a line bordering the entire lip, reaching the
corners of the mouth, which were not present in P. ruber at
least until metamorphosis. Besides, there were features that
appeared at an earlier stage, and thus a smaller size, in
Table 1. Temperature range of the batches used for embryonic develop-
ment and for larval development.
Mean Range SD N
(a) Parablennius gattorugine
Spawning
26/01/2005 13.00 12.00–14.00 0.74 30
18/05/2005 18.50 17.50–19.50 0.66 15
Hatching
02/03/2005 16.00 – – 55
06/05/2005 16.00 – – 54
(b) Parablennius ruber
Spawning
02/03/2007 16.70 16.00–17.50 0.41 14
03/04/2007 17.00 16.00–20.00 1.26 14
Hatching
03/03/2007 17.00 16.50–17.50 0.46 30
04/04/2007 17.00 16.00–18.00 0.43 51
22/01/2008 18.50 17.50–20.00 0.45 52
Table 2. Egg size.
Mean Range SD N
(a) Parablennius gattorugine
Major axis 1.20 mm 1.10–1.20 mm 0.05 10
Minor axis 1.10 mm 1.00–1.10 mm 0.05 10
(b) Parablennius ruber
Major axis 1.10 mm 0.90–1.00 mm 0.05 10
Minor axis 0.60 mm 0.50–0.70 mm 0.05 10
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Table 3. Ontogenetic events of embryonic development of Parablennius gattorugine (17.508C–19.508C) and of Parablennius ruber (16.008C–20.008C) in order of ﬁrst appearance: (1) embryo recognizable; (2) cephalic
and caudal dilatation: (3) eye lens; (4) brain; (5) notochord differentiation; (6) brain lobes; (7) notochord; (8) myomeres; (9) auditory vesicules; (10) beginning of pigmented eyes; (11) otoliths; (12) tail bud free of the yolk;
(13) gut differentiation; (14) median ﬁnfold; (15) embryo movements; (16) hatching glands; (17) pectoral ﬁn buds; (18) mouth differentiation; (19) anus visible but closed; (20) mouth visible but closed; (21) anus opened;
(22) mouth opened; (23) opercula differentiation; (24) opercula opened; (25) hatching.
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
P. gattorugine d1 d2 d3 d3 d3 d3 d3 d3 d3 d3 d3 d3 d5 d5 d5 d6 d8 d7 d7 d8 d8 d9 d12 d14 d15
P. ruber d1 d2 d2 d2 d2 d3 d3 d3 d4 d5 d5 d5 d6 d8 d6 d8 d7 d9 d9 d10 d10 d14 d14 d15 d16
Table 4. Ontogenetic events of larval development of Parablennius gattorugine (16.008C) and of Parablennius ruber (16.008C–18.008C) in order of ﬁrst appearance (days after hatching): (1) exogenous feeding;
(2) notochord starts to ﬂex; (3) teeth; (4) caudal ﬁn rays; (5) ventral ﬁn buds; (6) pectoral ﬁn rays; (7) segmented caudal ﬁn rays; (8) ossiﬁed vertebrae; (9) ventral ﬁn rays; (10) dorsal ﬁn rays; (11) anal ﬁn rays;
(12) notochord ﬂexion completed; (13) larvae began to contact the aquarium bottom; (14) head tentacles; (15) most larvae settled on the bottom; (16) juvenile behaviours; (17) typical juvenile pigmentation.
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
P. gattorugine d2–3 d8 d9 d9–12 d9–12 d10–12 d18–19 d18–21 d19–21 d20–22 d21–22 d30 d31 d57 d66 d66 d96
5.3–8.0 mm 9.2–10.0 mm 11.0–12.0 mm 18.0–30.0 mm
P. ruber d2–d4 d16 ? d17 ? d22 ? d28 ? ? ? d53 d26 ? d47 ? ?
4.0–6.5 mm
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P. ruber which developed at a later stage in P. gattorugine.
Interestingly, the newly-hatched larvae of P. gattorugine had
some melanophores on the head (one to ﬁve) (see Figure 1)
which although they were absent in the smaller larvae of
P. ruber, appeared when larvae were more than 5 days,
when they reached a similar size (5.0–6.0 mm TL). Finally,
although both species presented melanophores in the pectoral
ﬁns between 6.0 and 8.0 mm TL, while in P. gattorugine
they were conﬁned to the six lower rays of the pectorals
(from the base of the lower ray to the middle of the 6th ray)
in P. ruber they were present between the distal part of all
pectoral rays, forming a band along the pectoral ﬁns edge
(see Figure 2). This difference in pectoral ﬁn coloration
persisted until metamorphosis. Although pectoral ﬁn pig-
mentation becomes much more extended, the conspicuous
darker band persists at the pectoral ﬁn edge of P. ruber,
making the larva clearly distinctive to that of P. gattorugine.
The pigmentation pattern of both species was maintained
during development, with an increase in the number and con-
spicuousness of melanophores at the ventral and dorsal row,
in front of the liver and at the cephalic region and opercula.
D ISCUSS ION
The developmental sequences of the two species described in
this note are very similar, which was to be expected since
phylogenetic studies, based on molecular data, indicated that
they are sister species (Almada et al., 2005). In this context,
it is interesting to note that several differences reported are
heterochronic in nature. Some traits appear in both species
when they are of similar sizes, but as Parablennius ruber
hatched at a smaller size those traits occurred at a later time
after hatching in this species. Other traits did not follow this
pattern and appeared in each species at a different size.
These heterochronic differences in closely related species
may provide future avenues to be explored in the context of
the genetic mechanisms controlling chromatophore develop-
ment and migration in larval ﬁsh.
Apart from these heterochronic differences, there are
however persistent differences that allow unambiguous identi-
ﬁcation of larvae of both species throughout their entire
development. They include larval spination and a conspicuous
dark band on the edge of the pectoral ﬁn, which are both
present in P. ruber and absent in P. gattorugine. Moreover,
after the ﬁn rays are visible, one more distinctive feature is
available. Parablennius ruber has one more branched ray in
the anal ﬁn than P. gattorugine (P. ruber has 21 branched
ﬁn rays whereas P. gattorugine has 20).
The developmental sequence of P. gattorugine described in
this study agrees, with a few exceptions, with those provided
by Ford (1922) and Lebour (1927). In the present study egg
size was smaller to that reported by Lebour (1927) (1.2 mm
versus 1.6 mm respectively). Lebour (1927) reported a small
size for the newly-hatched larvae (4.9 mm), which is sur-
prising considering that the egg size was larger. She also
stated however that the newly-hatched larvae still had a
large yolk sac, while ours had almost no yolk sac and were
ready to start exogenous feeding. It is possible that the ﬁnd-
ings described by Lebour (1927) correspond to prematurely
hatched larvae. This author used eggs removed from the
nest and brought to the laboratory, a condition that especially
if coupled with a rise in temperature, often promotes prema-
ture hatching.
For P. ruber, the egg size and the size of the newly-hatched
larvae described in this work were similar to that reported by
Villegas-Rı´o et al. (2009) (1.00 versus 1.02 mm for egg size
and 4.10 versus 4.65 mm for newly-hatched larvae respect-
ively). However, the newly-hatched larvae reported by these
authors still had a large yolk sac, the mouth was not comple-
tely open and the jaws and lips were not formed, while ours
Table 5. Key differences concerning the pigmentation pattern.
Presence of melanophores Larval total length
Parablennius
gattorugine
Parablennius
ruber
At the base of the pectoral ﬁns 5.50–7.00 mm 4.00–4.10 mm
At the posterior dorsal half of the
larvae
5.50–7.00 mm 4.00–4.10 mm
Between the trunk and the head 7.00–8.00 mm 4.00–4.10 mm
Near the anus 7.00–8.00 mm 4.00–4.10 mm
On the upper lip 8.50–10.00 mm Absent
At the anal and dorsal ﬁn rays 14.00–15.00 mm Absent
A complete row over the
notochord
14.00 mm 10.00 mm
Fig. 1. Newly-hatched larvae. (A) Parablennius gattorugine (5.2 mm TL); (B) Parablennius ruber (4.1 mm TL). Evidence of the melanophores on the head in
P. gattorugine.
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had almost no yolk sac and were ready to start exogenous
feeding. It is possible that Villegas-Rı´os et al. (2009) described
a prematurely hatched larva, for the same reasons as
Lebour (1927) for P. gattorugine. Hatching of larvae ready
or almost ready to start exogenous feeding is the typical
condition in blenniids, and was conﬁrmed by the authors
in previous studies, in which the eggs were cared for by
the males and the temperature was kept at values similar to
those prevailing in the sea during the breeding season
(e.g. Faria et al., 2006).
The present study unambiguously conﬁrms that the larvae
of P. gattorugine do not have pre-opercular spines and present
a pattern of chromatophore distribution that corresponds to
that described by Ford (1922) and Lebour (1927), and not
to the one described by Villegas (1980), who also reported
spination on the larvae. Villegas’s description agrees with
that of P. ruber given in this study. Villegas collected larvae
from the plankton and it is possible that the larvae of
P. ruber rather than P. gattorugine were taken, since they
are so similar.
Recently, Goodwin & Picton (2007) reported on the occur-
rence of P. ruber on British coasts and provided data which
strongly suggest that this species may be, at least in recent
years, much more abundant in western European waters
than previously assumed. Moreover, if the behavioural differ-
ences observed in the present study are conﬁrmed in nature,
they mean that while the larvae of P. gattorugine are more dis-
persed in the water column, those of P. ruber are likely more
abundant near the bottom. All these considerations make the
possibility that Villegas (1980) collected larvae of P. ruber
instead of P. gattorugine more probable.
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